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ZAPOROZHYE TITAN{UM AND MAGNESIUM PLANT
USS

SUMMARY

The Zaporozhye Titanium and Magnesium Plant is the first of the three
known Soviet Titanium planfts to begin fitanium metal production. All of
its major production components, except two of the probable magnesium
electrolytic cell buildings, were operating when the plant was first
seen | | The remaining two buildings were
seen active | [and the plant has been in continuous operation
since. The Ffacilifles Tentatively identified include a Kroll reduction
building for titanium production and three electrolytic cell buildings
for magnesium production.
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INTRODUCT ION
The Zaporozhye Titanium and Magnesium Flant Dneprovskiy 25X1
is located on the north edge of Zaporozhye, USSR, at 47-53N 035-12E (Figure 1).
This plant was studied using all available photographic coverage 25X1

|The purpose of the report is to identify, measure, and provide

3 chronological analysis of the facilities at this plant. Building identifications

[ T-37 Many of the facilities are TenTaTively

identified because the configuration of a titanium plant is not limited fo
a distinctive design.

An unidentified industry located adjacent to the fitanium and magnesium

plant was delineated as an area for plant expansion 25X
4/ This industry was erected

TS assocTated wiTth The titanium and magnesium plant. The funcfions of The
buildings within the area cannot be identified; however, the industry may
be using titanium tetrachloride to produce titanium dioxide used as a white
pigment in paints, lacquers, plastics, and other products. This indusfry
is not discussed in this report.
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FIGURE 2. ZAPOROZHYE TITANIUM AND MAGNESIUM PLANT
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DISCUSSION

This plant is wall secured, rail and road served, and occupies an
irregularly shaped area of approximately 350 acres. The facilities That
are identified include: a probable fTitanium tetrachloride building, a
probable Kroll reduction building, a probable titanium electroslag melting
furnace building, three probable magnesium electrolytic cell buildings,
two probable chlorine electrolytic cell buildings, a probable air separation
plant, a rolling mill, a steam plant, fhree laboratories, a Transformer
substation, five administration buildings, and numerous support/storage
buildings. Descriptions and dimensions of the major structures are
listed on Figure 4. All production facilities, except two of The probable
magnesium electrolytic cel! buildings, were first seen in operation on the

| The two probable magnesium elecfrolyfic
cell buildings (Items 24 and 26) were first observed in operaTion[:::::;:ji:]

[;:::::gThe following discussion of each of the main production componenTs
e

scribes the flow of materials Through the plant.

Probable Titanium Tetrachloride Building

This building (Item 22) probably receives a titanium-ore concentrate
which is combined with coke and chlorine gas in an exofthermic reaction
to produce gaseous titanium tetrachloride and carbon dioxide. The gaseous
+itanium tetrachloride and the chlorinated vapors of associated impurities
are condensed and separated by fractional distillation. The pure liguid
+itanium tetrachloride is then pumped thrcugh a pipeline fto fthe probable
Krol| reduction building.

Probable Kroll Reduction Building

In the probable Kroll reduction building (lftem 7), titanium fetrachloride
and magnesium metal combine in an exothermic reaction to produce Titanium
sponge and magnesium chloride. This reaction ftakes place in an atmosphere
of argon gas to prevent hydrogen and oxygen contamination. The magnesium
chloride is tapped off and sent to a probable magnesium electrolytic cell
building (item 23). The titanium sponge remains in the crucible until
i+ has cooled to room temperature. Once cooled, the sponge hardens and
must be drilled from the crucible. This operation is exfremely dusty and
is probably done in the dust covered section (ltem 14) on fhe northeast end
of the probable electroslag melting furnace building.
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DESCRIPTION
Vechicie Maintenance and Storage Buildings
Administration Buildings (3)
Probable Chlorine Electrolytic Cell Buildings (2)
Unidentified Building
Probable Titanium Sponge Purification Building
Probable Electroslag Melting Furnace Building
Probable Kroll Reduction Building
Steam Plant
Rolling Mill
Unidentified Building
Unidentified Building
Unidentified Building
Probable Titanium Sponge Purification Building
Probable Titanium Sponge Drilling Section
Probable Compressor Building
Probable Lime Silos (2)
Storage Buildings (5)
Lime Kilns (2)
Storage and Support Buildings (9)
Titanium Sponge and Ingot Transshipment
Laboratories(2)and Production Control Buildings (2)
Probable Titanium Tetrachloride Building
Probable Magnesium Electrolytic Cell Building
Probable Magnesium Electrolytic Cell Building
Rectifier Building
Probable Magnesium Electrotytic Cell Building
Probable Chlorinators
Horizonta! Storage Tanks
Air Separation Plant
Transformer Substation

DIMENSIONS (FT)

Irregular
320 by 85
470 by 80
1,090 by 80
1,110 by 80
irregular
265 by 240
Irregular
Irregular
Irregular
Irregular
Irregular

470 by 80
Irregular
560 by 70
320 by 70
irregular
320 by 70
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After the drilling is complete, the resulting impure fifanium sponge
is transported to the adjacent building (Item 13) where the sponge is
probably leached with acid for initial purification. The final purification
is probably accomplished in Building 5 where the sponge is heated to drive
off the last fraces of magnesium metal and magnesium chloride. The sponge
is then washed and dried before being sent to electroslag melting furnaces.

Probable Electrosiag Melting Furnace Building

In order for the titanium sponge to be used in electrosiag melting
furnaces, it must first be compressed into consumable electrodes, usually
with a drop forge. Although no specific indications of a drop forge can
be discerned in the probable electroslag melting furnace building (ltem 6),
the building is high znough and has sufficient space in the southwast end
To nouss sucn a forge.

In this process the consumable titanium sponge electrodes are convertec
into titanium metal ingots by melfing in an electroslag melting furnace.
The ingots are probably stored for shipping in the northeast end (Item 23)
of the probable Kroll reduction building. Some of the ingots may be rollec
into plates, sheets, or other shapes in the rolling mill (Item 9) on the
northwest edge of the combine.

Because there is danger of explosion at electroslag melting furnace
buildings, safety precautions are usually taken. The precautions taken
at this plant may be a type of blast-deflecting device contained within
the six protrusions on the exterior walls of the probable electroslag
melting furnace building. [ 25X1

Probable Magnesium Electrolytic Cell Buildings

ILLEGIB
25X1
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The other two probable magnesium electrolytic cell buildings produce
primary magnesium metal. Magnesia is probably stored in the northeast
end of Building 26 where it is pelleted with peat moss, petroleum coke,
and magnesium chloride. The pellets are charged into chlorinators
(probably contained in Building 27) and heated in *the presence of chlorine.
The resulting magnesium chloride is then fed to the electrolytic cells where
it is separated into magnesium and chlorine.

Probable Chlorine Electrolytic Cell Buildings

As has already been discussed, chlorine is used In This plant to
produce tTitanium tetrachloride and magnesium chloride. The large amounts
of chlorine needed for these processes are probably produced in two
electrolytic cell buildings (ltem 3) located on the west side of the
combine. Possible salt-storage piles were seen near these buildings.

Salt is the primary raw material needed fo produce chlorine. The rectifier
section of the building s the small portion in the center, forming the "y"
shape of the building.

Other Facilities

Other facilities within the plant area include three administration
buildings, two laboratories, fwo production control buildings, two lime kilns,
+two probable |ime silos, a probable compressor building, a rolling mill, a
steam plant, four unidentified buildings, four vehicle maintenance buildings,
and numerous support and storage buildings. There are also twelve horizontal,
+two circular, and four semiburied storage fanks. An air separation plant
(Iftem 29), which provides argon tTo the probable Kroll reduction building,
is located on the east side of the plant. Electric power is supplied
through the transformer substation located on the northeast side of the
plant (ltem 30).

An area of unidentified construction activity, located between the

air separation plant and the fransformer substation (Figure 2), was first
seen on[:;:;:;:f::khofography Fnly one
building nha gen constructed
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